Grade 11 University Chemistry Review
Unit 1: Matter & Bonding

1. Name the following groups on the periodic table:

a) Group 1

b) Group 2

c) Group 17

d) Group 18

e) Groups 3 – 12

2. Define atomic number and atomic mass. Why are atomic masses not whole numbers?
3. A neutral atom of chlorine-37 has ________ neutrons. Its mass number is _______, its atomic number is ________, and it has ________ electrons. 

4. Summarize the contributions of Dalton, Thomson, Rutherford, Bohr & the Quantum Mechanical model in one sentence each. 

5. Who developed the first periodic table? How were elements ordered at that time?

6. How does atomic size change going down a group or across a period? Explain.

7. Define ionization energy, electron affinity and electronegativity. How do these change as we move down a group or across a period? Explain each trend (referring to atomic size, nuclear charge, etc.).

8. Draw Lewis dot diagrams for: 
a) O

b) Al

c) Na

d) I

e) Xe
9. List the typical physical properties of ionic and covalent compounds. What causes these differences? 

10. Classify as ionic, covalent or polar covalent:

a) H2
b) CH4
c) LiF

d) H2O 

Order the above from low to high boiling points.

11. Use Lewis dot diagrams & structural diagrams to show the bonding between:

a) Mg + P

b) O + Cl

c) P + H

d) Ca + Cl

e) N + N

Identify the above molecules as polar or non-polar.

12. Define van der Waals force, dipole-dipole force, London dispersion forces and hydrogen bonding. 

13. Based on (EN, what types of intermolecular forces exist in these compounds: 

a) HCl

b) H2O

c) NaCl

d) CH4
14. Name or write the formulas of the following:
a) CuI

b) Hydroiodic acid

c) N2O4
d) H3PO3
e) Phosphorus pentabromide

f) Ferric oxide

g) Potassium nitride

h) Oxalic acid

i) HF(aq)

j) NiSO4( 6H2O

k) HS(g)

Unit 2: Reactions

15. Balance the following equations:
a) N2(g) + O2(g) ( N2O5(g)
b) NaOH(aq) + H2SO4(aq) ( H2O(l) + Na2SO4(aq)
16. Write general equations for the five types of chemical reactions.

17. For each of the following reactions write a balanced chemical, including the states, and classify each of the reactions:

a) Silver oxide is formed from its elements
b) Pure zinc is placed in a beaker of aqueous nickel(II) bromide

c) Liquid ethanol (C2H6O) is burned by an alcoholic’s body

d) Phosphoric acid is added to a solution of sodium hydroxide

e) Formation of sulfurous acid from sulfur dioxide gas and water

f) Sodium hydrogen carbonate is heated and forms sodium oxide, carbon dioxide gas and water vapour. 

g) Powdered barium hydroxide is added to sulfuric acid

h) Bromine is added to a solution of potassium iodide

i) Phosphorus is added to a solution of lithium sulfide

Unit 3: The Mole

18. How many moles are there in:
a) 1.5 g of NaCl

b) 100 g of potassium nitrate

c) 1 kg of ammonia

d) 5.0 x 1025 molecules of NO

e) 100 million atoms of neon

19. Find the percentage composition, by mass of each element in Al(NO3)3. 

20. Calculate the mass of 0.0250 mol of NaF. 

21. A sample of a chemical was analyzed and found to contain 138 g of sodium, 36 g of carbon and 144 g of oxygen. Determine the empirical formula of the compound.

22. A chemist analyzes a sample of rock from the centre of the earth. It contains 18.61 g of iron and 8.00 g of oxygen. What is the simplest formula for the iron compound in the rock? 
23. Analysis of an organic compound shows that it contains 61.02% carbon, 11.86% hydrogen and 27.12% oxygen. What is the empirical formula of the compound? If the molar mass of the compound is 118.1 g/mol, what is the molecular formula of the compound?

24. What is a limiting reactant? Why is it significant? 
25. What mass of iron will be produced when 50.0 g of iron(III) oxide react with an excess of carbon? 

26. For the reaction: 6 CO2(g) + 6 H2O(g) ( C6H12O6(s) + 6 O2(g)
a) Which substance is in excess when 100 g of carbon dioxide and 50.0 g of water are reacted?

b) How much glucose will be produced?

27. Octane burns according to the reaction: 2 C8H18(l) + 25 O2(g) ( 16 CO2(g) + 18 H2O(g)
a) What mass of carbon dioxide will be produced when 180 g of octane are completely burned? 

Unit 4: Solutions

28. Explain why:
a) Oil and water don’t mix but water and hydrochloric acid do

b) Solids are more soluble at high temperatures, but gases are less soluble

29. Wine contains alcohol as a 12% V/V solution. What volume of pure alcohol is in 250 mL of wine?

30. A 300 mL glass of water contains 8.0 ppm of oxygen. What is the mass of oxygen in the glass?

31. What is the molar concentration of KCl if 15 g are dissolved in H2O to a total volume of 800 mL?

32. How many grams of NaOH is needed to make 250 mL of a 6.00 mol/L NaOH solution?

33. How many milliliters of 16.0 mol/L H2SO4 would be required to make 3.00 L of a 4.00 mol/L H2SO4 solution?

34. What concentration results when 3.0 L of 0.30 M NaCl is mixed with 1.0 L of 1.5 M NaCl?

35. Write a complete balanced chemical equation, ionic and net ionic equations for the following:

a) NaNO3(aq) + CuCl2(aq)
b) K2CO3(aq) + Al(NO3)3(aq)
36. Which of these compounds are soluble:

a) AgCl

b) Ca3(PO4)2
c) Zn(C2H3O2)2
d) LiOH
37. Using a solubility curve (page 301), determine how much solid forms:

a) 100 g of water saturated with KClO3 at 100°C is cooled to 90°C

b) 38 g of water saturated with KNO3 at 50°C is cooled to 38°C

38. What volume of 1.50 M NaCl would be needed to react completely with 75.0 mL of 0.250M Pb(NO3)2?

39. If 1.40 L of 0.500 mol/L KOH is mixed with excess Al2(SO4)3 what mass of precipitate will form?

40. How can acids be distinguished from bases?

41. Calculate the pH when [H+(aq)] = 3.9 x 10-5. 

42. Distinguish between the Arrhenius and Bronsted-Lowry definitions of acids and bases. 

43. Identify the acid, base, and conjugate acid-base pairs:

a) NH3(aq) + H2O(l) ( NH4+(aq) + OH-(aq) 
44. What volume of 3.1 M H3PO4 will neutralize 250 mL of 0.30 M Ca(OH)2? Write the neutralization equation. 
Unit 5: Gases

45. Distinguish between the 3 states of matter using shape and compressibility as criteria.
46. What three types of molecular motion exist? Why types are found in a) solids, b) liquids, c) gases?

47. Use the kinetic molecular theory to explain:

a) Why evaporation causes a decrease in a liquid’s temperature

b) Why gases are more easily compressed than solids and liquids

c) Why an elevated temperature increases the pressure exerted on the inside of a container

48. A small sample of gas is released in a corner of the room and starts to diffuse to the other side. If the pressure is increased, will the gas diffuse faster, slower or at the same speed? Explain. 

49. What are STP and SATP? What are the values associated with each?

50. 480 kPa = _______ atm = _______ mmHg

51. 300 K = _______°C 
      25 °C = ________ K
52. What are the equations for:

a) Charles’ law

b) Boyle’s law

c) Combined gas law

d) Ideal gas law

53. A piston holds 10 mL of H2. The pressure is 100 kPa. If the piston’s volume is reduced to 2.0 mL, what is the new pressure (assume no change in T)?
54. A balloon at 25°C holds 1.50 L. If the balloon is heated to 75°C, what will the balloon’s volume be? 
55. An air bubble is released at the bottom of a lake where the temperature is 4°C and the pressure is 3.40 atm. If the bubble was 10.0 mL to start, what will it’s volume be at the surface, where the water temperature is 12°C and the pressure is 103 kPa? 
56. What affect does an increase in temperature have on a gas in a fixed volume? 

57. 15.0 g of a gas occupies 3.0 L at 20 °C and 90 kPa. 
a) How many moles are present? 
b) How many molecules? 
c) What is the molar mass of the gas? 
58. What 4 gases account for nearly 100% of dry air? Give the approximate percentage of each. 
59. A flask contains 2.00 moles of O2 and 8.00 moles of N2 gas. The total pressure of the flask is 200 kPa. What are the partial pressures of each gas? 
60. Calculate the number of liters that 0.730 mole of CO2 occupies at STP. 
61. State Avogadro’s theory. On what law are his ideas based? 
62. Explain why gases at the same temperature and pressure have different densities (in g/L)?
63. Given the equation: C3H8 + O2 ( CO2 + H2O

a) Balance the equation

b) If 75 g of C3H8 is burned in excess O2, what volume of CO2 gas can be collected at 40°C and 90 kPa? 

64. Consider the following equation: 2 ZnS(s) + 3 O2(g) ( 2 ZnO(s) + 2 SO2(g)
a) What volume of O2 at SATP is required for the reaction of 1.40g of ZnS?

b) What volume of SO2 at SATP will be produced from the reaction above? 
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